Objective To investigate the health-related quality of life and presence of hip or knee pain according to whether or not people had had previous hip or knee arthroplasty.
Introduction
Hip and knee replacement surgery (arthroplasty) is widely performed, particularly for the treatment of severe osteoarthritis. The prevalence of arthritis increases with age, and an ageing population structure means that demand for these forms of surgery will continue to rise. Given that even the most successful arthroplasty surgery ultimately has a limited life, the outcomes of such surgery have major implications for health and social care planning and provision. 1 Several studies in the UK have investigated the prevalence of hip or knee pain in the population, generally with the intention of defining population requirements for arthroplasty. [2] [3] [4] There are nevertheless few population-based data regarding the association of overall health status with hip or knee arthroplasty. In addition, little is known of the extent to which hip and knee problems in elderly people might be directly related to having a past hip or knee arthroplasty. However, some evidence was presented from a French communitybased study, 5 which reported that people with a history of hip or knee replacement had significantly greater activity limitations than other people. This study was nevertheless unable to examine whether the limitations were directly related to the replaced joints as opposed to another (new) joint problem. They also made no comparison between hips and knees while noting that those with a knee arthroplasty could have been at higher risk of persistent problems relative to those with hip arthroplasty. 5, 6 Using data from a cross-sectional survey of elderly (>65 years) people, we aim to (i) compare the overall health status in people who have had a previous hip or knee arthroplasty with people who have never had a hip or knee replaced and (ii) examine the extent to which self-reported pain in a hip or knee is associated with having a past arthroplasty of that joint.
Material and methods
Local research ethics committee approval was obtained for the study [Applied and Qualitative Research Ethics Committee (AQREC) reference A01.060].
A random sample of 5500 residents of one health authority in the southeast of England, aged 65 years and above, was obtained from the Health Authority register representing January 2002. A postal questionnaire and covering letter was sent out to everyone within a 2-week period during April 2002. Following two postal reminders (including a second copy of the questionnaire) and procedures to check living status and address, a response rate of 66.3% (3341 of 5039 eligible people) was obtained. Additional details of this study have been reported elsewhere.
7

Questionnaire
The questionnaire was divided into a general section, a hip section and a knee section. The general section contained a few demographic items and the anglicized version of the SF-36 general health questionnaire. 8 The SF-36 contains 36 items and is widely used as a generic health status instrument. It provides scores on eight dimensions: physical functioning, role limitations due to physical problems, bodily pain, social functioning, general mental health, role limitations due to emotional problems, energy/vitality and general health perceptions representing the last 4 weeks. Scores for each dimension range from 0 (poor health) to 100 (good health).
The hip section began with a screening question that has also been used in other studies. 2, 3, 9 'During the past 12 months, have you had pain in or around either of your hips on most days for one month or longer?' Items concerning which hip was symptomatic and details of any previous hip replacement surgery then followed, with standard response categories offered separately for the left and right hips. Where the respondent reported having a hip replaced, the next question was whether this had occurred during the previous 12 months, or longer ago. These questions were asked of all respondents. Patients reporting a symptomatic hip were also asked to rate pain severity in each hip during the last 4 weeks on a scale ranging from 'none' to 'very severe'. Questions about knee in the knee section were identical to those asked about hips in the hip section (the word knee substituting the word hip). The order of the hip and knee sections was reversed in half of the questionnaires.
Statistical analysis
In the first stage of the analysis, we defined two comparison groups: people who had ever had a hip or knee joint replaced (arthroplasty group) and people with no history of replacement (non-arthroplasty group). We compared the two groups with respect to (i) socio-demographic characteristics, (ii) overall health status and (iii) prevalence of hip and knee pain.
We used Pearson's χ 2 test to examine differences in the socio-demographic characteristics. The overall health status of each group was assessed using the eight dimensions of the SF-36 and analysed using ordered logit estimation, a non-parametric method appropriate for ordinal response variables. 10, 11 The estimated odds ratios compared the SF-36 scores in the arthroplasty group with the nonarthroplasty group, so an odds ratio <1 implied worse state of health in the arthroplasty group. Estimates for each score were adjusted for age and sex, and analyses were run under the assumption of proportional odds, that is, the effect of each covariate is homogeneous across each ordinal category within each SF-36 dimension. Finally, we examined differences in the prevalence of current hip or knee pain using the Mantel-Henszel statistic, stratified by age and sex.
In the second stage of the analysis, we focussed on the arthroplasty group. The aims here were to (i) investigate the association of pain with replaced joints in more detail and (ii) make comparisons between hip and knee replacements. Examining these issues on a person level was problematic, because some individuals had more than one painful joint and/or more than one hip or knee replacement; so, we performed a joint-specific analysis, treating each hip and knee joint as the unit of analysis.
Using replaced joints (not persons) as the denominator, we calculated the prevalence of current symptoms in replaced hip joints versus replaced knee joints. The replaced joints were grouped according to whether they had been replaced during the previous 12 months versus longer ago to determine how much of the reported pain could probably represent post-operative pain from a recent replacement. Generalized estimating equations (GEEs) were used to estimate the odds ratio of replaced knee joints to hip joints for pain prevalence in (i) all replaced joints and (ii) joints replaced >12 months ago. GEE provides population-averaged estimates that take account of the lack of independence between measures originating from the same individual (i.e. two hip joints and two knee joints). 12 The model assumed an equal-correlation structure between hip and knee joints and was adjusted for age and sex.
Joint-specific pain severity ratings were reported for symptomatic hip and knee replacements, once again using replaced joints (not persons) as the denominator. Individual joints were allocated to three levels of severity: a 'mild category' consisting of any joints where usual pain in the last 4 weeks had been rated as 'none' (people who reported a symptomatic hip or knee in the previous 12 months occasionally had no symptoms within the last 4 weeks.), 'very mild' or 'mild'; a 'moderate category' comprising any joints that had been rated as 'moderate' and a 'severe category' containing any joints that had been rated as either 'severe' or 'very severe'. All analyses were conducted using STATA 8.0.
Results
Socio-demographic characteristics of arthroplasty and non-arthroplasty group
Amongst the 3341 respondents, we identified 331/3027 (10.9%) people with a hip or knee replacement and 2696/ 3027 (89.1%) people with no history of replacement; 314 people did not respond to the question about past joint replacement, hence the lesser denominator. Of the people reporting previous replacement, 210 (63.4%) had had a hip replacement only, 97 (29.3%) a knee replacement only and 24 (7.3%) both a hip and a knee replacement. Table 1 shows the socio-demographic characteristics of respondents according to whether they had ever/never had a hip or knee replaced. We found a higher rate of replacement in the older age groups and also amongst women. Having a past hip or knee replacement was also associated with living alone, and, amongst females, there was an association between past hip or knee replacement and obesity. 
Overall health status of the arthroplasty and non-arthroplasty group
Group scores for the eight dimensions of the SF-36 are summarized in Table 2 . The scores are summarized as medians because of the skewed nature of the data, but means are also provided for comparison to other literature. People with previous replacement had consistently lower scores than people with no replacement, particularly in the three dimensions: physical function, role limitation (physical) and bodily pain. The differences remained for most of the dimensions after adjusting for age and sex; all the estimated odds ratios were <1, implying that the arthroplasty group had significantly worse health than non-arthroplasty group. These differences were significant in all dimensions except for emotional role limitation and mental health function.
Prevalence of hip and knee pain in the arthroplasty and non-arthroplasty group A higher proportion of people reported having hip or knee pain in the arthroplasty group compared to the non-arthroplasty group (hip or knee pain/past hip or knee replacement: 207/ 331, 62.5%; hip or knee pain/no replacement: 983/2696, 36.5%). Following adjustment for age and sex, there was evidence that people with previous replacement were likely to be currently symptomatic compared to people with no previous replacement (Mantel-Haenszel combined odds ratio = 2.90, 95% CI 2.30-3.68, P < 0.00). Of the people with hip or knee pain and previous replacement, in 70/206 (34.0%) people, the source of the pain was reported as coming from a replaced joint only; in 66/206 (32.0%), it was from a non-replaced joint and in 70/206 (34.0%), pain was from both a replaced and a non-replaced joint.
Individual joint-level analysis
Amongst the people in the arthroplasty group, there were 301 replaced hip joints (originating from 163 unilateral and 69 bilateral replacements) and 167 replaced knee joints (from 73 unilateral and 47 bilateral replacements) for which the side of replacement was reported. Table 3 shows prevalence of pain in the total sample of 468 replaced joints. A considerable proportion of replaced hip and knee joints were currently symptomatic (47.5% knees versus 34.6% hips), particularly amongst joints replaced longer than 12 months ago, where pain was unlikely to represent post-operative pain or complications (44.0% knees versus 28.0% hips). A greater proportion of replaced knee joints were currently symptomatic compared with replaced hip joints (GEE odds ratio = 1.62, P = 0.022). This difference was more pronounced in joints replaced longer than 12 months ago (GEE odds ratio = 1.85, P = 0.009). Table 4 summarizes hip and knee pain severity levels in replaced joints that were currently symptomatic. The pain experienced in most replaced joints in the last 4 weeks was rated as mild to moderate, although in a substantial proportion the pain was described as severe.
Discussion
Main findings of this study
The overall health status of people with previous hip or knee joint replacement was found to be considerably worse than that of people with no replacement. The differences were more evident in the physical dimensions of health such as physical function, physical role limitation and bodily pain. However, there was little difference in psychological wellbeing; thus, the scores for mental health and role limitation (emotional) were fairly comparable. We also found evidence that people with previous hip or knee replacement were more likely to report hip or knee pain than people with no replacement.
On examining the source of the hip and knee pain amongst people with replacement, using a joint-level analysis, we discovered that a substantial proportion of replaced joints were currently symptomatic (48% knees versus 35% hips). The numbers reduced slightly when we excluded recently replaced joints, where symptoms were quite likely to be related to temporary post-operative factors, but the proportion remained high. Replaced knee joints had a consistently higher prevalence of reported pain compared to replaced hip joints, even following adjustment for the age and sex of the person.
What is already known on this topic
To date, the main source of evidence for outcomes following arthroplasty comes from prospective observational studies, which tend to either take the form of survivorship studies of particular types of joint prostheses (these studies may also include clinical assessments) 13, 14 or from joint registries (particularly from Scandinavia). 15, 16 The outcome measure that has most often been used in such studies is 'the occurrence of revision surgery'. Outcomes of arthroplasty need to be monitored for many reasons, 17 and they need to be assessed using appropriate measures. An appraisal of effectiveness that is based purely on revision surgery as a measure is limited-because many people will not undergo revision surgery (for a variety of reasons) even if their arthroplasty has become painful or dysfunctional. The proportion of people alive, fit or willing to proceed to revision surgery may well decrease as people age.
What this study adds
Hip and knee replacement surgery is widely performed, particularly on elderly people, and the outcomes of such surgery have major implications for health and social care provision; yet, few population-based data exist on which planning decisions for such provision might be based, and only few studies offer any substantive evidence on outcomes. 5, 18, 19 We could find none from the UK. This paper complements, but extends, evidence reported from a French community-based study 5 which found that, following adjustment for age and sex, people with a history of hip or knee arthroplasty had significantly greater activity limitations than other people. This was particularly the case for activities that involved hip and knee function such as climbing stairs, walking and housekeeping activities. However, unlike this study, the French study could not reveal whether the limitations were directly related to the replaced joints as opposed to another (new) joint problem. They also combined information concerning people with past hip or knee replacements, whereas this study has been able to present data specific to each joint.
An additional strength of this study is that our crosssectional survey of a random sample of older people obtained a very satisfactory response rate, and our study sample is broadly representative of people aged 65 years and over in the southeast of England, 7 although we cannot claim that it represents the UK population as a whole.
Since the early 1990s, total hip and knee replacements have been considered similarly effective, 20 but this has not always been the case. Our finding that a higher rate of symptoms affecting replaced knees by comparison with replaced hips could therefore be because of knee replacement procedures that had occurred many years ago when knee arthroplasty was less successful. Nevertheless, it is also possible that our study findings represent evidence that arthroplasty continues to be a somewhat less successful procedure for knees than for hips. Certainly, this subject warrants further research.
Limitations of this study
The importance of any conclusions that might be drawn from the individual hip/knee comparisons in this study are limited by the fact that we had minimal information on the length of time that individual prostheses had been in situ. A 'rule of thumb' exists that no more than 10% of hip or knee prostheses need to be revised within the first 10 years following implantation, [21] [22] [23] which suggests that 90% of hip and knee replacements are 'successful' for at least 10 years with most lasting between 15 and 20 years. Given that all prostheses have a limited life (with aseptic prosthetic loosening the main cause of 'failure' and symptoms 1 ), it is more likely that a proportion of the symptomatic replaced joints in our sample were reaching this limit. Nevertheless, it is not possible for us to put an exact interpretation on whether those replaced joints that were currently symptomatic represented 'failed joints' or simply 'less than perfect results'. We also could not say whether joints reported as being painful were more or less painful than they were before the arthroplasty took place.
Finally, we emphasize that the findings presented in this paper do not challenge the accepted view that hip and knee arthroplasty has a major impact on pain and disability for people who most usually have end-stage Osteoarthritis (OA). The benefits of arthroplasty may be time limited, but they do generally last for many years, for all but few people. 24 However successful an individual joint replacement might be, because OA tends to affect more than one joint, 7 arthroplasty recipients will nevertheless invariably continue to have symptoms emanating from other joints, with attendant consequences for their quality of life.
